The chemical potential of solute i in the bottom phase is expressed as
and its chemical potential in the top phase is defined as
where ∆ and ∆ are the change of Gibbs free energy in the bottom and top phase respectively, and are the number of solute i molecules in the bottom and top phase respectively, T is absolute temperature, P is pressure, ° is the chemical potential of pure component i at system temperature, and is the excess chemical potential of i in the phase.
From the phase-equilibria criteria, the system should satisfy equation (4).
i.e., partition coefficient is determined by in the bottom and top phases. is the excess entropy of mixing the phase-forming components, and the nonideal interactions between all unlike pairs present in the bottom phase (e.g., polymer-solute, polymer-solvent), Gibbs free energy can be divided into an enthalpic term and entropic term.
Entropic contribution to the partition coefficient Equation (7) is derived from equations (2) and (6), when ∆ = 0 only considering entropy.
Equation (8) 
Enthalpic contribution to the partition coefficient
If we just consider the contribution of enthalpy, equation (10, 11) is derived because entropy is zero in equation (2).
]
. (11) The first term in equation (11) is a summation that is related to the energy difference induced by all binary unlike enthalpic interactions between the solute and the other components in each phase. Therefore, ∑ ∅ can abbreviated as :
where Ks, Ms and ρ are as defined in Eq (9), R is the gas constant, T is absolute temperature, wts is energy of interaction between a lattice site belonging to a particle and an average lattice site of the top phase, wbs is energy of interaction between a lattice site belonging to a particle and an average lattice site of the bottom phase, and Et and Eb is self-energy, which is binding energy between two average lattice sites of bottom and top phases
Combining entropic (9) and enthalpic (12) contributions to the partition coefficient yields
